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quantities of heat lost Inj one and gained by the other in a perfectly reversible cyclic transformation in which tlie bodies play the part of source and refrigerator.
The unit absolute temperature still remains undetermined, and for this the degree Celsius is usually taken, so that the difference of absolute temperature between the freezing point and boiling point of water becomes equal to 100 degrees. Under this assumption it is found from experiment that the absolute temperatures of the freezing and boiling points of water respectively are proportional to 273 and 373, hence these temperatures must be called 273 arid 373 degrees approximately. In this sense it is commonly said in experimental treatises on heat that the temperature of the absolute zero is — 273 °C.
The gas-scale of temperature is very approximately but not actually identical with the absolute scale, as will be seen later.
29. Carnot's Function is..a quantity ^ such-that the efficiency of a reversible engine between temperatures t and t — 8t when St is
infinitesimal is [Jbdt. It therefore equals y^ of equation (10) or equals •-,-'- if T is in absolute units.
In the earlier writings of Carnot, Vlapcyrm, Thomson, Tait, and' lianJdne, a different method was employed. Consider the limiting case of Carnot's cycle when the area AliOD becomes an infinitesimal" parallelogram, the iso-thermals AJ\ GJi corresponding to temperatures t, t — St, and the heat taken from the source being SQ. Let 10 be the latent heat of expansion at temperature 1\ so that IffSV is the quantity of heat required to increase the volume of the working substance by 8V at constant temperature t. Then
work done in complete cycle *» area AliGJ) «- area FIHJE (Fig. 5)
Now SF. whence '
dt where v is kept constant in (^-); and PQ*** ,*
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work of the cycle = ^   3T -.-• since no work is performed on the whole, this heat must be taken from the refrigerator. Thus heat passes from, a colder body (the refrigerator) to a hotter body (the source) without work being absorbed. But this is contrary to Clausius' axiom. Therefore M cannot be more efficient than N. By similar reasoning we may also show that all reversMe motors working "between the same temperature ham the same efficiency.
